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OBSERVATIONS ON THE GREAT LAKES. 

REPORTS FROM VESSELS.  

The Lake Marine Section of the Forecast Division has 
received reports from the captains of 40 vessels navigating 
the Great Lakes. The following miscellaneous items are 
extracted from their reports : 

Capt. W. S. Sha , steamship Governor Smith, 20th, 1 a. m., Lake Michi- 
gan, a violent nord-northeest gale and very heavy sea. 

Capt. J. W. Morgan, steamship Awtrdia, on St. Marys River, Mich., 2’ith, 
reports snow squalls from 3 a. m. to noon. 

Capt. S. Langell, steamship Zeiakand, 27th, Lake Su erior, reports heavy 
Snowstorm from 4.30 to 6.16 a. m., the snow falling so Eeavily unable to see 
consort at a distance of 600 feet; the wind was blowing very hard at the time 
with very heavy sea. 

Capt. E. T. Rattray, steamship Specular, 16th, on St. Marys River, Mich., 
and 16th on Lake Michigan, heavy squalls with thunder, rain, and hail; the 
storm seemed to come from all points of the compaps. 

Capt. Edward Moouey, steamshi lib- IVa-Tam, 3d, Lake Erie, northern 
lights from 9.60 p. m. until midniggt. 30th, Lake Michigan, northern lights 
from 9 to 9.20 p. m. 

REPORTS FROM U. S. LIFE-SAVING STATIONS. 

Through the co-operation of the General Superintendent 
of the Life-Saving Service and the Secretary of the Treasury, 
the Weather Bureau has received monthly reports for the 
month of May from the keepers of 35 U. 5. Life-Saving Sta- 
tions on the Great Lakes. 

SUNSHINE AND CLOUDINESS. 

G E N E R A L  REMARKS.  

The quantity of sunshine, and therefore of heat. received by 
the atniosphere is a fundamental factor in the most impor- 
tant nieteorological phenomena : the quantity received by 
the atmosphere as a whole is very nearly constant from year to 
year, but the proportion received by the surface of the earth 
depends largely upon the distribution of cloudiness. The 
sunshine is now recorded automatically a t  about 38 regular 
stations of the Weather Bureau, either by its photographic or 
its thernial effects. The cloudiness is recorded by personal 
observations a t  all stations, and is given in the colunln of 
‘‘ average cloudiness ” in Table I. 

SUNSHINE.  

During the month an instrumental record of sunshine ha.s 
been kept a t  17 stations by means of the photographic sun- 
shine recorder and a t  21 stations by means of the thernio- 
metric sunshine recorder ; the results of these observatione 
are given in Table IV,for each hour of local mean time 
(not seventy-fifth meridian time). The stations recording 
the largest percentage of sunshine between the hoursof 11 
a. m. and 1 p. m., were: Des Moines and Galveston, 95; Salt 
Lake City, 93.5; TIICBOD, 91. The stations having the 
least percentage between these hours were Eastport, 47.5 ; 
Portland, Oreg., 50 : Cleveland, 54.5. The general average 
percentage for the whole month is given in the next to the 
last column of Table IV. The highest percentages were: 
Tucson, 89 ; and Galveston, 88. The lowest percentages were : 
Eastport, 40; Rochester, 44 ; Portland, Oreg., 45. 

CLOUDINESS.  

The average cloudiness between sunrise and sunset, as based 
on numerous personal observations, is given for each Weather 
Bureau station in Table I ; the complement of this average 
cloudiness gives the observer’e estimated percentage of clear 

sky, and these latter numbers are given in the last column of 
Table IV. 

COMPARISON OF SUNSHINE A N D  CLEAR BKT. 

The sunshine registers give the duration of direct sunshine 
whence the percentage of possihle sunshine is derived ; the 
observer’s personal estiniatas give the percentage of area of 
clear sky. It must not he assumed that these numbers 
should agree, and for cornparat-ive purposes they have been 
brought together, side by aide, in the following table, from 
which it appears that, in general, the instrumental record of 
duration of sunshine is almost always larger than the 
ohserver’s personal estimate of percentages of area of clear 
sky ; the average excess is 8 per cent for photographic records 
and 12 per cent for thermonietric records : 

Difftreme between Gstmmental and vereonal ohmaadions of mtwhinc. 
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40 ...... ..... 

....... 
........ 

.......... 

....... 
........ ........ ........ ............ 
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NOTES BY THE EDITOR. 

R E M A R K A B L E  H A I L .  
During a severe hailstorm a t  Vicksburg on the afternoon 

of Friday, May 11, a remarkably large hailstone was folznd to 
have a solid nucleus, consisting of a piece of alabaster from 
one-half to three-quarters of an inch. During the same storm 
at Bovina, 8 miles eaet of Vicksburg, a gopher turtle, 6 by 8 
inches, and entirely encased in ice, fell with the hail. 

An examination of the weather map shows that these hail 
storms occurred on the south side of a region of cold northerly 
winds, and were but a small portion of a series of similar 
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storms ; apparently some special local whirls or gusts ca.rried 
heavy objects froni the earth’s surface up to the cloud region, 
where they were encased by successive layers of snow and ice, 
iintil they fell as hailstones. The fact that hailstones, as well 
as drops of water and flakes of snow, often contain nuclei that 
must have been carried up from the earth’s surface, is entirely 
in accord with the general principle that ascending currenta 
precede the formation of cloud and rain, and that solid nuclei 
are needed to initiate the ordinmy precipitation of mois- 
ture. 
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- 
T H E  TEMPERATURE OF M A S  AND OF T H E  S E A R .  

In  connection with an article published by a correspondent 
a t  Smiths Grove, Ky., giving an account of the remarkable 
weather of the year 1816, it has been sugges&d that there 
may be some connection between the temperature of any 
given month and the general temperature of the year, and 
that 1894 may be as cold a year as 1816, and that if this be 
the case, then a study of the temperatures of the month and 
the year during the past century niay enable us to predict 
the annual mean when any'monthly mean is known. 

Following up this suggestion, which is not new to the 
European students of meteorology, the present editor desires 
to elucidate the subject by a study of the data a t  hand for 
some station in America ; he, therefore, subnlits the following 
tables relative to Philadelphia and eastern Pennsylvania. 
Philadelphia is chosen partly because of its long record and 
partly on account of ita position midway along the Atlantic 
coast. It is not likely that any specific rules deduced from 
Philadelphia would be rigorously applicable to stations far 
distant, north, south, or west, but in a general way it may be 
safely anticipated that the rules deduced for other stations 
will not be any more definite or more useful than those for 
this place. 

The monthly and annual mean temperatures of any sta- 
tion show such a constancy, while the errors due to the ther- 
mometers, the hours of observations, the localities and 
methods of exposure are so large that it is always a matter of 
uncertainty whether in our study of the climate we are not 
being misled by the unknown errors of the instruments and 
methods. 

In the accompauying Table 1 there are given the recorded 
mean temperatures of the month of May for each year, as 
also the annual teniperatures and the departures of these 
temperatures from the respective nornials for the years 15'25 
to 1888. All of these temperatures were observed a t  one 
place, namely, the Philadelphia Hospital, and are here quoted 
from p. 127 of the LLAnnual Report of the. Secretary for In- 
ternal Affairs of the Commonwealth of Peniisylvania for 
1888." No details are known as to the numerous changes of 
instruniente, observers, and location during this long period. 

TABLE l . -Piladdphia (Pa.) Hoapitnl. 

59.5 
-59.3 
61.6 
62.a 

Table 3 gives similar data for the years 1790 to 1886 for 
Morrisville and Fallsington. This record is quoted from the 
3anie volume, p. 34, and is niade up of several parts, viz: 
Morrisville, by C. Pierce, 1790 to 1859; Fallsington, by E. 
Hance, 1860 to 1875, and M. Gillingham, 1879 to 1886. Mor- 
risville and Fallsington are on the west side of the Delaware 
River, near Trenton, and about 25 miles northeast of the 
Philadelphia Hospital ; therefore, their general climatic con- 
litions differ but little from those of Philadelphia. 

TABLI.: 3.-Obaervcctiora at M ~ r r i s ~ i l l ~  and Fallafngton, Pa. 
Means  : Mav. 62.0 : annual. 51.0. 
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If we adopt 63.6O and 53.7O as the mean temperatures for 
May and for the year, respectively, in Table 1 for Philadel- 
phia and take the departures of the individual monthly and 
annual figures koni these normals, we obtain the positive 
and negative departures given in Table 1. Similarly, if we 
ctdopt 63.0° and 51.9O as the normal temperatures for May 
and for the year for the combined stations in Table 2, we 
obtain the departures given in that table. 

If now we group these departures by limits of lo each we 
obtain the number of times that each departure occurs, as 
shown in Table 3. The systematic arrangement of these 
departures (being most numerous in the neighborhood of 0 
and least numerous a t  a greater distance therefrom) shows 
that on the average of the century t.here are about as many 
warm months and years as there are cold ones. 

When a positive departure for May occurs simnltaneouely 
with a positive departure for the year we have to count that 
year a.s favoring the hypothesis that a warm May coincides 
with, and therefore, to a certain extent, presages a warm 
year. Similarly, when a negative depa.rture for May coin- 
cides with a negative departure for that year i t  corroborates 
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sidered import,ant to publish in full and as soon as practi- 
cable the data finmished by observers in Alaska, the Sand- 
wich Islands, and adjacent regions. 
Meteorological observations at Homlrdu, Hawatia4r Islancls, for May, 1894, 

by Cudis J. Lyons, Meteorologist to the Government Survey. 

the general rule that warm or cold Mays presage warm or 
cold years, respectively. 

TABLE 3. 
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TABLE 4. 
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Table No. 4 shows the number of cases that agree, or 
oppose, or are neutral, with respect to this rule, and the sum 
total shows that we have 91 favorable cases, 50 unfavoralde, 
and 15 neutral. There is, therefore, only a very slight prob- 
ability in favor of the general application of the rule. 

OBSERVATIONR A T  HONOLULU, HAWAIIAN ISLANDS. 

As the weather on the Pacific coast depends so largely upon 
the conditions of the atmosphere to t.he westward, i t  is con- 

I 74.7 

The herometer is corrected for temperature and rednced to nea leve1,but the  gravity 

The rrbsdute liumiditr is expressed in zmins of water, per cubic foot. and is the aver- 
correction, -0.06, is still to  he applied. 

.. sge of four obaervationi. ' 

The rain is meartired at 6 a. in.. daily. 
The extremes of the  force of the wind are  given when i t  has varied more than usual. 

METEOROLOGICAL TABLES. 
[Prepared by the Division of Records and Meteorological Data.] 

The following pages present in tabular form the cliniato- 
logical data for the current month, on which the text of 
the preceding part of this REVIEW has, to a large extent, been 
based. 

For a detailed description of the methods of observation, 
compilation, and computation relating to these tables, the 
reader is referred to page 139 of the M ~ N T H L Y  M'EATHER RE- 
VIEW for March, 1894. The general contents of the tables are 
as follows : 

Table I gives for 140 Weather Bureau stations, making two 
observations daily, and for 10 others making only one obser- 
vation, the ordinary climatological data. 

Table I1 gives for about 2,200 stations, occupied by volun- 
tary observers, the mean and extreme temperatures and the 
total precipitation. 

4 

Table I11 gives for about 30 Canadian stakions the clima- 
tological data. 
' Table I V  gives for 38 Weather Bureau stations the per- 

centages of sunshine for each hour of local mean time. 
Table V gives for 81 stations the mean temperatures for 

each hour of seventy-fifth meridian time.. 
Table VI gives for 66 stations the mean pressures fbr each 

hour of seventy-fifth meridian time. 
Table VI1 gives for 135 stations the mean hourly move- 

ment. of the wind. 
Table VI11 gives for 68 stations bhe resultant movementa 

and directions of the wind from continuous registrations. 
Table IS gives for 140 stations the component and re- 

sultant directions based on simultaneous observations a t  8 
a. ni. and 8 p. m., seventy-fifth meridian time. 


